Homelessness is an increasingly important problem for individuals with serious mental illness in China. Aims: Identify the characteristics of families that are associated with homelessness among individuals with schizophrenia. Methods: Participants were 1856 homeless individuals with schizophrenia (defined as those who had no place of residence or involved caregivers for 7 consecutive days) and 1728 non-homeless individuals with schizophrenia from Xiangtan, Hunan. The self-completion Family Environment Scale-Chinese Version (FES-CV) was administered to these participants after their acute psychotic symptoms resolved. Results: Compared to individuals in the non-homeless group, those in the homeless group were older and more likely to be non-locals (i.e., from outside of Xiangtan), be residents of rural (versus urban) communities, have temporary (versus permanent) jobs, be married, and have a low level of education. After controlling for demographic differences using multivariate logistic regression models, homelessness was independently associated higher scores in the FES-CV intellectual-cultural orientation, organization, achievement orientation, and control subscales and with lower scores in the FES-CV cohesion, moralreligious emphasis, independence, and active-recreational orientation subscales. Conclusions:After controlling for sociodemographic factors, certain aspects of the family environment are associated with being homeless among patients with schizophrenia in China. Further work is needed to identify interventions that can reduce the risk of homelessness in high-risk individuals.
Introduction
Homelessness among individuals with schizophrenia in China is much less common than in high-income countries but it is, nevertheless, is an increasingly important problem in the country, partly due to increased mobility of the population (so family members are dispersed) and partly due to the one-child per family policy (so there are fewer relatives available to care for a mentally ill family member). The limited number of studies about this issue in mainland China focus on the socio-demographic characteristics and physical health of the homeless mentally ill and on their difficulties in obtaining necessary psychiatric treatment. [1] To the best of our knowledge, there has been no research about the original family environment of homeless individuals with schizophrenia in China, a factor that potentially contributes to their homelessness. Noxious family environments and schizophrenic symptoms can exacerbate each other leading to the ejection or departure of the ill individual; in the absence of other Shanghai Archives of Psychiatry, 2015, Vol. 27, No. 3 • 175 • family members who can care for the individual or government-supported half-way houses, the ill individual then becomes homeless and, thus, is less likely to receive appropriate treatment. [2] Research about the characteristics of the original families of individuals with mental disorders who become homeless is needed to help characterize high-risk families who should become the focus of preventive interventions aimed at reducing homelessness among patients with serious mental illnesses.
In this study we define homelessness as a period of 7 days or greater in which a person with a confirmed diagnosis of schizophrenia has no place to stay, no source of income, and no social or family support. The study compares the sociodemographic and family characteristics of individuals with schizophrenia who did and did not meet this definition of homelessness.
Methods

Subjects
The recruitment of participants for this study is shown in the flowchart in Figure 1 . All participants were from the Fifth Ren Min Hospital of Xiangtan, the hospital that is the designated center for the treatment of homeless mentally ill in Xiangtan City, a municipality in Hunan Province with a population of 2.8 million, 72% of whom are rural residents. Between April 2011 and April 2014, a sample of 2439 consecutively admitted homeless inpatients and a convenience sample of 2033 nonhomeless inpatients with a diagnosis of schizophrenia were screened for enrollment in the study. Among the homeless individuals, 212 (8.7%) refused to participate, 182 (7.5%) were excluded, and 189 (7.7%) had incomplete data, leaving 1856 (76.1%) who completed the study questionnaire. In the non-homeless group, 198 (9.7%) refused, 84 (4.1%) were excluded, and 23 (1.1%) had incomplete data, leaving 1728 (85.0%) who completed the study questionnaire.
All participants met the following inclusion criteria: a) met the diagnostic criteria for schizophrenia according to the Chinese Classification of Mental Disorders (CCMD-3); [3] b) 18 to 60 years of age; c) had a score of 35 or lower on the Brief Psychiatric Rating Scale (BPRS) [4] (indicating that they were clinically remitted) at the time of the assessment; d) were able to take care of themselves at the time of assessment; e) could comprehend and complete the study questionnaire; and f) signed the informed consent form for the study. Based on their medical records, participants who had organic brain disease, severe physical illness, psychoactive substance dependence, mental retardation, mood disorders, or personality disorders were excluded. 'Homeless' was defined as living on the streets, public places, cars, deserted buildings, and so forth, for at least 7 days prior to the index admission. [4] All homeless participants were brought to the hospital by the police; the police were usually notified about the individuals Figure 1 . Flowchart of the study Shanghai Archives of Psychiatry, 2015, Vol. 27, No. 3 • 176 • by local community members and unable to rapidly locate the individual's family, so they transported them to the hospital. The non-homeless group consisted of inpatients with schizophrenia who were not homeless at the time of admission.
Assessment instrument
The Family Environment Scale (FES) was developed by Moss and colleagues in 1981. FES has been used widely in Western countries to assess the change in family environment before and after family interventions. This study used the third version of the Chinese version of the scale (FES-CV) [5] which had good reliability across patient ratings and family-member ratings when assessing family environment, and had good internal consistency and validity. There are 90 true or false questions in FES-CV, divided into ten 9-item subscales that assess different aspects of the family environment.
The internal consistency (Cronbach's α) of the ten FES-CV subscales was as follows: cohesion 0.75, expressiveness 0.42, conflict 0.67, independence 0.24, achievement orientation 0.55, intellectual-cultural orientation 0.64, active-recreational orientation 0.57, moral-religious emphasis 0.33, organization 0.63, and control 0.53. The definition of each subscale is as follows. Cohesion: the degree of commitment, help and support the family members provide for each other. Expressiveness: how much family members are encouraged to openly express their emotions. Conflict: the extent to which family members openly express anger and disagreements. Independence: the amount of self-esteem, confidence, and autonomy that family members have. Achievement orientation: the degree to which common activities (for example, going to school or working) are considered measures of achievement and the degree of focus on competitionoriented activities. Intellectual-cultural orientation: the level of interest of family members in political, societal, intellectual, and cultural activities. Active-recreational orientation: the degree of family members' participation in social and recreational activities. Moral-religious emphasis: the emphasis on ethics, religion, and value. Organization: the extent to which family activities and responsibilities are organized and structured. Control: the importance of following family rules and procedures to arrange family life.
The items all have dichotomous responses so the range in subscale scores is 0 to 9, with higher scores indicating a greater tendency to have the trait considered by the subscale. 
Assessment procedure
The FES-CV is a self-report scale that takes less than 30 minutes to complete. This was administered an average of 50 days after the index admission (while the patients were still inpatients). Before the administration of the instrument, trained psychiatrists provided participants with standardized instructions about how to complete the scale. For about 100 illiterate participants in each group, trained psychiatrists read the FES-CV and completed the scale based on respondents' answers. On the same day that the patient completed the FES-CV, a trained clinician administered the Brief Psychiatric Rating Scale (BPRS).
Statistical analysis
All data analyses were conducted using SPSS 17.0. FES-CV subscale scores were continuous measures that approximated normal distributions, so the mean scores of the two groups (i.e., homeless and non-homeless patients) were compared using t-tests. Categorical variables were compared using chi-squared tests.
In order to explore variables that were independently associated with homelessness, two unconditional multivariate logistic regression models were performed. The first model used a backward stepwise procedure to identify socio-demographic variables independently associated with homelessness. The nine socio-demographic variables considered included age, gender (male v. female), occupation (stable job, temporary job, and unemployed), residence (urban vs. rural residence), place of origin (Xiangtan vs. other), marital status (unmarried, married, and divorced or widowed), level of educational (high school or above, middle school, and primary school or below), ethnicity (Han versus other), and severity of psychotic symptoms at the time of the assessment of family functioning (as assessed by the total BPRS score). The second logistic regression entered all 10 subscale scores of the FES-CV after forcing all significant variables from the first model into the expanded model; the goal was to determine which family environment variables were associated with homelessness after adjusting for socio-demographic variables. In the second analysis two variables (residence and place of origin) had to be dropped from the model due to collinearity. The statistical significance level was set at p<0.05 (twosided).
Results
Comparison of demographic variables and FES-CV
subscale scores The basic characteristics of participants are shown in Table 1 . The gender distribution was similar in both groups and the severity of psychiatric symptoms at the time of the FES-CV evaluation was similar between the two groups, but all the other characteristics were significantly different between the groups. Compared to the non-homeless group, those in the homeless group were older and they were more likely to be rural residents, from outside of Xiangtan, to have a lower level of education, and to be married. The proportion of individuals who had temporary jobs was higher in the homeless group, but the proportion of unemployed individuals was higher in the non-homeless group.
As shown in Table 2 , with the exception of the expressiveness subscale, all of the FES-CV subscale scores differed significantly between the two groups. Shanghai Archives of Psychiatry, 2015, Vol. 27, No. 3 • 178 • The key question for this paper is the extent to which prior family environmental factors are associated with homelessness after controlling for the demographic differences between homeless and nonhomeless individuals with schizophrenia. To assess this, the results of all ten FES-CV subscale were entered into a logistic regression model after adjusting for six of the eight socio-demographic variables that were significantly associated with homelessness (shown above). Two variables, urban versus rural residence and living outside of Xiangtan, could not be entered as covariates in the model because of collinearity. As shown in Table 4 , with the exception of the conflict and expressiveness subscales, after adjustment of socio-demographic factors all of the other 8 subscale scores were significantly associated with homelessness. Specifically, homelessness was associated with greater organization, intellectual-cultural orientation, Shanghai Archives of Psychiatry, 2015, Vol. 27, No. 3 • 179 • Compared to respondents in the non-homeless group, those in the homeless group reported that their original families had greater achievement orientation, intellectual-cultural orientation, organization, and control; they also reported that their original families had lower levels of cohesion, conflict, independence, active-recreational orientation, and moral-religious emphasis.
Logistic regression of demographic and family
environment risk factors for homelessness in patients with schizophrenia To identify variables independently associated with homelessness, the aforementioned demographic variables were entered into a logistic regression model, the results of which are shown in Table 3 . Eight of the nine variables considered (in Table 1 ) were significant in the multivariate model. Among this sample of 3574 inpatients with schizophrenia, being homeless at the time of admission was associated with older age, female gender, more severe psychiatric symptoms (at the time of assessing family functioning), rural residence, achievement orientation, and control; homelessness was also associated with lower levels of independence, cohesion, active-recreational orientation, and moralreligious emphasis. After adjustment the conflict subscale score was no longer significantly associated with homelessness, but the results for all the other subscales were similar to those seen in the univariate analysis (Table 2 ).
Discussion
Main findings
This study identified a large sample of homeless individuals with schizophrenia and compared them to a sample of individuals with schizophrenia who were not homeless. There were substantial differences in the socio-economic characteristics of homeless and non-homeless patients and in the functioning of their original families -as reported by the patients after their acute psychotic symptoms had resolved.
Homelessness was equally common in men and women but after adjusting for other demographic variables women with schizophrenia were at greater risk of homelessness than men. As expected, homelessness was more common in individuals from rural communities (where social support services are limited), among those who wander away from their communities (i.e., those not from Xiangtan municipality), and among those with limited education (who are less able to mobilize social supports). Homelessness was also associated with greater age; its unclear why this is the case, but it may be that older patients have 'burned their bridges' with relatives and, thus, end up on the streets. Those who had never married (and, thus, were probably still living with parents) were less likely to be homeless while those who were currently married were more likely to be homeless. Finally, patients who reported having temporary employment (i.e., those with no stable income) were more likely to be homeless, while those who reported being unemployed were less likely to be homeless; this may be because formally unemployed individuals (typically only urban residents) may have access to social welfare benefits not available to those in temporary jobs.
Our study found that even after controlling for these socio-demographic variables, family environment -as assessed by the patients themselves using the FES-CV after their acute symptoms resolved -is significantly associated with homelessness among patients with schizophrenia. This finding is consistent with a substantial body of research which has found that family environment, particularly the cohesion and organization of the family, [7] is associated with the onset and course of serious mental illness. Some patients with schizophrenia grow up in noxious family environments which contribute to the emergence and development of their illness. [8, 9] Harsh physical and verbal punishment from family members have been associated with the severity of symptoms in individuals with schizophrenia. [10] Addressing these family problems using comprehensive bio-psycho-social interventions can reduce the severity of patients' symptoms, help the patient maintain a stable mood, and prevent relapse. [11, 12] One of the 10 subscales assessed by the FES-CV, the conflict subscale, generated different results in the univariate and multivariate analysis -family conflict was less important in the self-reports of homeless patients than in the self-reports of non-homeless patients, but this difference disappeared after adjustment for the sociodemographic factors. The remaining 9 subscales were consistent in the univariate and multivariate analyses, indicating that demographic factors did not strongly influence the results. As reported by the patients themselves, families in which patients with schizophrenia become homeless have a stronger a) intellectual-cultural orientation, b) achievement orientation, c) organization, and d) control; one possible interpretation for this is that patients with serious mental illnesses are less able to meet the high expectations of such families and, thus, are more likely to be extruded from the families or to leave on their own. Patients with schizophrenia who become homeless also report that their families have weaker a) cohesion, b) moral-religious emphasis, c) independence, and d) active-recreational orientation; one possible interpretation for this is that such families are generally less supportive of individual family members with problems. However, some of the constructs considered by the FES-CV subscales are not fully consistent with Chinese cultural norms (e.g., the importance of 'independence' and a 'moral-religious emphasis') so one must be cautious in interpreting these subscale results. Efforts are needed to identify more culture-sensitive measures of family functioning in China.
Limitations
There are several limitations that need to be considered when interpreting these results. This was a large inpatient sample from one location in China; we are unable to determine how representative this sample is of all homeless individuals with schizophrenia in China. The 7-day duration of homelessness used as the operational definition of homelessness in this study was chosen arbitrarily; it may be too short to identify the chronically homeless subgroup of patients who are most in need of social services. The assessment of family function was based on a self-completion instrument completed by individuals who had been hospitalized for two to three months at the time they completed the instrument and, in the case of the homeless group, may have been separated from their family for some time prior to hospitalization; this could introduce substantial recall bias. Moreover, all respondents had schizophrenia so their interpretation of family functioning may have been affected by their illness. Other factors that may affect homelessness among mentally ill individuals such Shanghai Archives of Psychiatry, 2015, Vol. 27, No. 3 • 180 • as the personality and coping skills of the patients, and the number, age, and socio-economic status of the patients' close relatives were not considered. The very large sample resulted in many small but statistically significant differences between the groups; one needs to be cautious to avoid over-interpreting these small differences. Finally, the evaluation of family functioning was based on a scale for which some of the subscales have weak internal consistency: previous studies with the FES-CV [6] have shown that the Cronbach alpha values for the expressiveness, independence, achievement orientation, active-recreational orientation, moralreligious emphasis, and control subscales are all below 0.60, indicating that the items in these subscales are not assessing a distinct construct. Future research about this important topic will need to address these complex issues.
Implications
This study identifies both demographic characteristics of patients and characteristics of patients' families that are independently associated with homelessness among individuals with schizophrenia. These results need to be confirmed by simultaneously obtaining information on family function from patients' family members and by using other measures of family functioning. The next step will be to see if these retrospectively identified risk factors for homelessness can prospectively predict 
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